Iron toxicity in organotypic cultures of hippocampal slices: role of reactive oxygen species.
Free iron has been assumed to potentiate oxygen toxicity by generating reactive oxygen species (ROS) via the iron-catalyzed Haber-Weiss reaction, leading to oxidative stress. ROS-mediated iron cytotoxicity may trigger apoptotic cell death. In the present study, we used iron treatment of organotypic cultures of hippocampal slices to study potential mechanisms involved in iron-induced neuronal damage. Exposure of mature hippocampal slices to ferrous sulfate resulted in concentration- and time-dependent cell death. After iron treatment, markers of ROS formation and lipid peroxidation, i.e. intensity of dichlorofluorescein (DCF) fluorescence and levels of thiobarbiturate reactive substances (TBARS), were significantly increased. Levels of cytochrome c were increased while levels of pro-caspase-9 and pro-caspase-3 were decreased in cytosolic fractions of iron-treated hippocampal slice cultures. Treatment of cultured slices with a synthetic catalytic ROS scavenger, EUK-134, provided between 50 and 70% protection against various parameters of cell damage and markers of oxidative stress. In addition, inhibition of caspase-3 activity by Ac-DEVDcho partially protected cells from iron toxicity. The combination of EUK-134 and Ac-DEVDcho resulted in an almost complete blockade of iron-induced damage. These results indicate that iron elicits cellular damage predominantly by oxidative stress, and that ROS-mediated iron toxicity may involve cytochrome c- and caspase-3-dependent apoptotic pathways.